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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-12 as originally filed 

Claims, No.: 

1-15 as received on 24/12/2001 with letter of 24/12/2001 

Drawings, sheets: 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-7 




No: 


Claims 


8-15 


Inventive step (IS) 


Yes: 


Claims 


3-7 




No: 


Claims 


1,2 


Industrial applicability (IA) 


Yes: 


Claims 


3-15 




No: 


Claims 


1,2 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

D1 : WO 92 00014 A (CLAR SARL) 9 January 1992 (1992-01-09) cited in the 
application 

D2: EP-A-0 335 554 (UNILEVER PLC ;UNILEVER NV (NL)) 4 October 1989 
(1989-10-04) 

D3: BELFORD D.A. ET AL.: 'Platelet derived growth factor, insulin-like growth 

factors, fibroblast growth factors and transforming growth factor beta do not 

account the cell growth activity present in bovine milk' JOURNAL OF 

ENDORINOLOGY, vol. 154, no. 1, 1997, page 45-55 XP000913489 

D4: EP-A-0 556 083 (SNOW BRAND MILK PROD CO LTD) 18 August 1993 

(1993-08-18) 

Novelty (Art.33(3) PCT): 

D2 discloses a composition comprising TGF-beta and IGF-1 (see D2, page 4, line 39 to 
page 5, line 26; claims 1-12). The composition of D2 does not comprise 30 - 50% 
immunoglobulins on protein. Accordingly, the subject-matter of claims 8-13 and 15 is 
novel over D2. 

However, the various fractions originating from bovine milk by applying cation- 
exchange chromatography and containing IGF-1 and/or TGF-beta as disclosed in D3 
(see Results and Discussion, in particular Introduction, the last paragraph) anticipate 
the product according to present claims 8-15. D4, Results and Discussion, discloses 
various fractions containing lactoperoxidase and obtained by cation-exchange 
chromatography from milk and as such do not affect novelty of claims 8-15. 

Taken together, the subject-matter of claims 8-15 is not novel. 

Inventiveness (Art.33(3) PCT) and Industrial applicability (Art.33(4) PCT): 

D3 is considered closest prior art. It discloses the concentration of cell growth activity 
present in whey including IGF-I and TGF-beta by a single step cation exchange 
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chromatography. The presence of lactoperoxidase and immunoglobulin in the major 
protein species isolated by this single step cation exchange procedure has also been 
discussed (see D3, Abstract, Introduction, Discussion). 

Accordingly, it was the problem underlying claims 1 and 2 to adapt the general teaching 
of D3 in order to provide a method for extracting growth factors from a milk product 
comprising cation exchange chromatography wherein IGF-1, TGF-beta (claim 1) and 
lactoperoxidase (claim 2) are separated more or less from each other. 

As the solution of the problem posed, claim 1 teaches the application of cation 
exchange chromatography and a hydroxy apatite column and elution with at least two 
eluents of increasing salt or pH, selected from phosphate buffer, sodium chloride and 
potassium chloride solutions in order to obtain two separate fractions (i) comprising 
IGF-1 at least 10 times the amount of TGF-beta and (ii) comprising TGF-beta at least 5 
times the amount of IGF-I). Claim 2 teaches to further elute the hydroxyapatite column 
with an eluent as defined in claim 1 to obtain a fraction comprising lactoperoxidase. 

D1 also discloses a process for extracting growth factors from colostrum comprising 
cation exchange chromatography and hydroxyapatite adsorption chromatography (see 
D1 , page 4, line 17 to page 5, line 4). Hence, the method steps of claim 1 of the present 
application and of D1 appear identical. 

In this context it is noted that D1 does not disclose that IGF-1 and TGF- beta and 
lactoperoxidase could be and are separated from each other to variable degrees (see 
page 5, lines 1-4). In contrast, the result of the procedure according to claim 1 (and 
claim 2) of the present application is claimed to lead to two (three) different fractions. 
Therefore, it must be concluded that claim 1 of the present application does not 
disclose the technical features which allow to obtain the desired result. 

Accordingly, claim 1 does not meet the requirements of Art.33(4) and Art.6 PCT (lack of 
clarity). In addition, a claim which does not comprise the features of the invention (see 
below) cannot be considered to meet the requirements of Art.33(3) PCT, of course. 

The same applies mutatis mutandis to the teaching of claim 2. 
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Claims 3 and 4 (as far as depend from claim 3) provide additional technical features 
which allow to obtain the result to be achieved according to claims 1 and 2. Therefore, 
these claims meet the requirements of Art.33(4) and 6 PCT. These claims are also 
considered inventive since none of the cited documents allows to conclude in an 
obvious way that the 2-step procedure of D1 can lead to the separation of IGF-I and 
TGF-beta as claimed in claim 1 of the present application by applying appropriate 
conditions, eventually followed by a further elution step to obtain lactoperoxidase. 

The same applies to claims 5-7 as far as being depended on claims 3 and 4. 

Re Item VII 

Certain defects in the international application 

Claims 1 and 2 lack clarity (Art.6 PCT), see above, Re Item V. 
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\0 (54 > ™ e: PROCESS FOR OBTAINING GROWTH FACTOR PREPARATIONS (TGF-BETA AND IGF-1) FROM MILK PROD- 
UCTS HAVING LOW MUTUAL CROSS-CONTAMINATION 

I/) 

fS| (57) Abstract: The present invention relates to a process for extracting tnmsforming growth factor p (TGF-p) and insulin-like 
^ growth factor 1 (IGF- 1 ) from a milk product, cornprising the steps of: a) recovering a basic fraction from the milk product by means 
O ° f cationic exchange chromatography; b) passing the fraction obtained in step a) over a hydroxyapatite column; c) ehrting the hy- 
droxyapatite column with appropriate eluents in such a way as to obtain two separate fractions, these fractions being: i) a fraction 
W <»nmrising IGF-1 in the substantial absence of TGF-P; ii) a fraction comprising TGF-p in the substantial absence of IGF-1. This 
^ process can cornprise a further step d) in which a lactoperoxidase fraction can be obtained. The invention further relates to the Prod- 
is ucts obtained with mis process. 
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f GROW ™ FACTOR PREPARATIONS (TGF-BETA. AND IGF- 1) FROM MILK PROD- 

UCTS HAVING LOW MUTUAL CROSS-CONTAMINATION 



The present invention relates to a process for obtaining a fraction comprising transforming 
growth factor (3 (TGF-P) in substantial absence of insulin-like growth factor (IGF-1) and a 
fraction comprising IGF-1 in substantial absence of TGF-P from milk products (milk or 
whey). 

It has been known for some time that milk products contain growth factors that can have a 
beneficial activity. These growth factors are present in very low concentrations in the milk 
product, which is why they are sometimes referred to as micronutrients. They can be 
characterised by their isoelectric point, which is relatively high compared to other milk 
proteins and their molecular weight The present invention in particular concerns the growth 
factors TGF-P and IGF-1 . 

TGF-p is a multifunctional protein found in all mammalian tissues. Currently, five forms of 
TGF-p are known, pi to P5. It has been implicated in the development, differentiation and 
growth of tissue and the control of immune system function and carcinogenesis. TGF-p can 
be isolated from natural sources (e.g. blood platelets), mammalian milk or colostrum or can 
be produced by recombinant cells. 

IGF-1, an anabolic, i.e. growth promoting, growth factor, is a small protein (molecular weight 
about 7800) which plays an important role in bone metabolism. It has been shown to stimulate 
growth of cells in culture. Animal growth is also stimulated in pituitary deficient, normal and 
catabolic states. Kidney function is also improved. It can be produced using recombinant 
DNA technology, solid phase peptide synthesis, by isolating it from blood serum or from 
mammalian milk, e.g. bovine or human milk. 

As described above, it is known that IGF-1 and TGF-P can be extracted from milk products 
such as milk or whey. However, with the methods that have been applied up to now, using an 
economically feasible process without many purification steps, it was only possible to obtain 
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a mixture of these growth factors. For some uses, more in particular certain therapeutical 
applications it has been found that it is preferred to use an IGF-1 rich fraction essentially free 
of TGF-p and a TGF-0 fraction essentially free of IGF-1. 

• 

5 An example of such a therapeutical use is that described in a copending application in the 
name of the Applicants. This document describes the use of TGF-p for preparing a 
pharmaceutical composition for preventing damage of the intestinal mucosa as a result of 
chemotherapy or radiotherapy. In this case it has been found that IGF-1 interferes with the 
activity of TGF-p. According to this application it is therefore necessary to supply TGF-p in 
10 the substantial absence of IGF-1 to the patient. Up to now such relatively pure TGF-p was 
only available from recombinant DNA techniques or by an economically unfeasible process 
for the isolation from milk (multiple step isolation, US5221734). These products are rather 
expensive and would make the treatment mentioned above inaccessible for large groups of 
patients. 

15 

WO 9200994 and WO 9529933 describe processes for isolating a plurality of growth factors 
from milk or whey. As described above, it is not always desired to have a mixture of growth 
factors, because some growth factors can have a negative effect on the activity of other 
growth factors. WO 9529933 further has the disadvantage that an acidification is applied. 
20 This results in separation of the growth factors from the binding proteins and also inactivates 
lactoperoxidase. The binding factors help survive the growth factors during passage in the 
intestine, where digestive enzymes may degrade the growth factors resulting in (partial) loss 
of activity. 

25 EP 489884 describes a process for obtaining a mixture of growth factors from colostrum by 
cationic exchange chromatography followed by adsorption chromatography on 
hydroxyapatite, recovering the fraction retained on the hydroxyapatite. It is described that by 
this method more than 50 % of all the growth factors is isolated. This document only refers to 
9 a mixture of growth factors and gives no clue to how the much higher level of 

30 immunoglobulins and the virtual absence of lactoperoxidase, as compared to milk and/or 

« 

whey, influence the amount and the mutual contamination of IGF-1 and TGF-p in enriched 
growth factor preparations. Moreover, this document does not clarify whether the growth 
factors are still bound to binding factors. 
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US 5221734 describes a process to isolate a Milk Growth Factor (MGF) from milk or whey. 
This process requires many steps, including ionic exchange chromatography (IEC), 
• hydrophobic interaction chromatography (HIC) and size exclusion chromatography, resulting 

5 in low yields of TGF-p. This makes this process economically unfeasible. 

WO 9526984 relates to a process that includes a step wherein the milk product is heated to 
denature the lactoperoxidase. Thereafter the lactoperoxidase is separated from the 
composition, which increases the efficiency of the final purification of the growth factors. 
10 However, it is preferable to separate native lactoperoxidase, for commercial application as a 
natural preservative. Furthermore, it is desirable to increase the specific activity of the 
lactoperoxidase remaining after isolation of the growth factors. 

It is an object of the present invention to provide a process for isolating TGF-p and IGF-1 
15 from a milk product as relatively pure fractions (i.e. high proportion of one growth factor 
relative to the other growth factor) achieving a high yield of growth factors. It is a further 
object of the invention to provide these growth factors in a form which is suitable for oral 
administration. It is a further object of the invention to recover TGF-p and IGF-1 from milk 
products as relatively pure fractions and simultaneously recover native lactoperoxidase in a 
20 high yield. 

According to the present invention, a process has been found to separate fractions rich in 
growth factors and containing binding factors, and at the same time produce a lactoperoxidase 
fraction with a high activity. The present invention relates to a process for extracting 
25 transforming growth factor p (TGF-P) and insulin-like growth factor 1 (IGF-1) from a milk 
product, comprising the steps of 

a) recovering a basic fraction from the milk product by means of cationic exchange 
chromatography; 

b) passing the fraction obtained in step a) over a hydroxyapatite column; 

30 c) eluting the hydroxyapatite column with appropriate eluents in such a way as to obtain 
two separate fractions, these fractions being 

i) a fraction comprising IGF-1 in the substantial absence of TGF-P; 

ii) a fraction comprising TGF-p in the substantial absence of IGF-1. 
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These steps can be followed by a further elution step d) wherein the hydroxyapatite column is 
eluted with an appropriate eluent in such a way as to obtain 
• iii) a fraction comprising lactoperoxidase. 

5 

f The milk product which is used as a starting material for the present invention can be any 

mammalian milk or a milk derivative that contains growth factors, such as cheese whey or 
casein whey. Preferably bovine milk or milk derivative is used The milk can be subjected to a 
pretreatment such as mild pasteurization, and/or defattted using a centrifuge or a 
1 0 microfiltration step. 

Preferably, the starting material is first subjected to a minimal heat treatment. This is 
advantageous because 

1) in such a heat treatment a considerable proportion of the bacteria naturally occurring in 
1 5 milk are killed and 

2) the denaturation of lactoperoxidase and other milk serum proteins is minimized. 

A minimal heat treatment is understood to mean heating to 80 °C at the most, for not more 
than a few seconds. 

20 Further, it is highly advantageous to strip the starting material of fat before subjecting it to the 
adsorption and elution steps. It has been found that after fat removal the column in which the 
cationic exchange resin is contained hardly becomes greased or clogged up during the step of 
adsorption to the cationic exchange resin. This prevents undue pressure build up in the 
column and unfavourable shortening of the adsorption cycles. 

25 

It is preferred to remove fat by microfiltration because this effects at the same time the 
reduction of the microbial contamination of the starting material. In this connection, 
microfiltration is understood to mean filtration with a filter having openings between 0.1 and 
10 nm. 

30 

The cationic exchange resin used in step a) can be of any suitable type known in- the field It is 
preferred to use a cationic exchange resin of a mean particle size in excess of 100 \xm and of a 
sufficient mechanical strength to resist high pressures. This has the advantage that the cationic 



WO 01/25276 




PCT/NL99/00621 



exchange resin is resistant to high liquid loads, while the binding capacity is maintained. This 
makes it possible to process large amounts of liquid in short time, which is required for an 
industrially applicable process. Examples of suitable cationic exchange resins are S-Ceramic 
Hyper D, SP-Toyopearl, SP-Sepharose FastFlow and SP-Sepharose Big Beads. 

5 

Preferably the cationic exchange resin is equilibrated by buffering with a phosphate buffo" of 
a pH value of 5.5 to 7.5. Then the milk product is passed through a column with the cationic 
exchange resin, for instance by pumping, whereby microcomponents adsorb from the starting 
material onto the cationic exchange resin. To prevent microbial growth, these processes are 
10 normally carried out at a temperature of 4 to 7 °C. However, the viscosity at this temperature 
leads to an unacceptable pressure build-up. Therefore, the adsorption is preferably carried out 
at a temperature of 15 to 20 °C to lower the viscosity of the milk or milk derivative, whilst 
maintaining a relatively hygienic condition. 

15 According to a preferred embodiment the starting material is pumped at a high surface 
velocity (more than 500 cm per hour) and at a high liquid load (100-600 bed volumes per 
hour) over a cationic exchange resin having a mean particle size of 100-300 ^im, as described 
in US 5,596,082. According to this embodiment a process is realised which is highly 
favourable from an economic point of view, having outstanding industrial applicability. 

20 

After the adsorption step, it is preferred to rinse the cationic exchange resin column of any 
residual milk product (starting material) by washing with a salt (NaCI) solution buffered at a 
pH between 5.5 and 7.5 and having a salt concentration of 0.15 molar or less. 



25 After adsorption of the desired components onto the ionic exchange resin, an elution step is 
carried out. Preferably the components are eluted with a salt solution buffered at a pH 
between 5.5 and 7.5, preferably at a pH of about 6.5. As the salt preferably sodium chloride or 
potassium chloride is used, but also other salts e.g. ammonium acetate can be used. This 
results in a fraction containing the desired TGF-0, IGF-1 and lactoperoxidase. 

30 

In step b) of the process the fraction obtained after ionic exchange chromatography is passed 
over a hydroxyapatite column. Hydroxyapatite is a crystallized tricalcium phosphate which is 
used as a substrate for the absorption of proteins. Industrially applicable hydroxyapatite resins 
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are Macroprep Ceramic Hydroxyapatite from Biorad and HA Ultrogel from Biosepra. 
Hydroxyapatite has unique separation characteristics due to both phosphate and calcium that 
can act as ligands. Only recently, hydroxyapatite material that can be applied on production 
scale became available. It is now used in several production scale protein 
5 recovery/purification processes. 

According to this step of the present invention the milk fraction obtained in step a) is passed 
through the hydroxyapatite column, for instance by pumping, whereby microcomponents 
adsorb from the starting material onto the hydroxyapatite. The adsorption is preferably carried 
10 out at a pH greater than 5.5 and a phosphate concentration of 5 to 100 mmole/1. 

After the absorption step the hydroxyapatite column is eluted sequentially with suitable 
eluting liquids. Possible eluents are phosphate buffers, sodium chloride and potassium 
chloride solutions. For the different fractions these eluents must have an increasing salt 
15 concentration. It is also possible to apply an increasing pH gradient. Other possible eluents are 
known to the person skilled in the art. It is preferred that the overall concentration range of the 
salt solutions used is between 0.01 to 1.0 M. 

According to the invention, to obtain an IGF-1 enriched fraction the column is typically 
20 eluted with a phosphate buffer having a pH of 5.5 to 7 and a phosphate concentration of 0.05 
to 0.2 M, preferably a pH of 6.0 and a phosphate concentration of 0.15 M. To obtain a TGF-0 
enriched fraction the column is subsequently eluted with a phosphate buffer having a pH of 
5.5 to 7 and a concentration of 0.2 to 0.3 M, preferably a pH of 6.0 and a concentration of 
0.25 M. 

25 

Overall, the present process results in a recovery of both IGF-1 and TGF-p of about 25 to 50 
% compared to the amounts present in the starting material. 

In a preferred embodiment of the invention a further elution step is carried out to recover a 
30 lactoperoxidase fraction. According to this embodiment the hydroxyapatite column is eluted 
with a phosphate buffer having a pH of 5.5 to 8 and a phosphate concentration of 0.3 to 0.5 
M, preferably a pH of 7 and a phosphate concentration of 0.5 M. This results in a native 
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lactoperoxidase fraction with a high activity, which is an additional benefit of the present 
invention. 

The fractions obtained according to the present invention can be separated further into their 
5 respective components by means of known methods. Examples of separation methods that 
can be used are ionic exchange chromatography, hydrophobic interaction chromatography and 
size exclusion chromatography. 

The final products can be treated further by techniques known in the art, to remove salt 
10 therefrom and/or to concentrate them. For salt removal for instance ultrafiltration or gel 
filtration can be used. For concentrating the fractions can be lyophilised or spraydried. 

The present invention also relates to the different fractions of growth factors obtained with the 
present process. The invention thus also comprises a product containing a TGF-P rich fraction 
15 essentially free of IGF-1, wherein the ratio TGF-P to IGF-1 is greater than 5, preferably 
greater than 50. This product in particular contains more than 200 jag TGF-p per gram protein 
and less than 40 ng IGF-I per gram protein, as determined by ELISA (Enzyme Linked 
Immuno Sorbent Assay). Generally, these fraction will contain 2000 jig TGF-p per gram 
protein at the most. 

20 

The invention further comprises a product containing an IGF-1 rich fraction essentially free of 
TGF-p, wherein the ratio IGF-1 to TGF-P is greater than 10, preferably greater than 100. This 
product in particular contains more than 50 \xg IGF-1 per gram protein, and less than 10 ng 
TGF-P per gram protein. Typically, such a product contains 500 jig IGF-1 per gram protein at 
25 the most. 

As described before, when applying a final extraction step a product can be obtained 
containing lactoperoxidase having at least 1200 Units per mg, as determined with the ABTS 
method, essentially according to Shindler et al. (1976), European Journal of Biochemistry 65, 
30 325-331. 



The IGF-and TGF-fractions further contain about 30 to 50 % immunoglobulins on protein. 
Their main function is to interact with harmful micro-organisms such as bacteria. This 
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prevents the micro-organism from entering the blood circulation system. This situation in 
particular occurs when the intestinal mucosa of the patient has been damaged as a result of 
treatment with chemotherapy. 



5 The immunoglobulins can be isolated from milk of mammals which have been hyperimmu- 
nised against certain pathogens or they can be isolated from normal bovine milk or whey. 
With the present process, using normal cow's milk as a starting material, a preparation is 
obtained rich in immunoglobulins, comprising IgG and IgA. 30 to 50 % of the protein fraction 
consists of immunoglobulins of the type IgG and IgA. 



The TGF-p and IGF-1 fractions obtained according to the invention contain binding factors 
which are released upon acidification. Thus the latent and active forms of both growth factors 
may be determined by e.g performing a growth factor specific ELISA in the presence or 
absence of an acid treatment of the sample, respectively. The binding factors fulfil a role in 
15 the modulation of the growth factor activity and may protect the growth factors during 
passage through the gastrointestinal tract 

The IGF-and TGF-fractions obtained according to the invention can be used for several 
purposes, one of which is the use during chemotherapy and radiotherapy for treatment and/or 
20 prevention of damage to the intestinal mucosa. 

The present invention is further illustrated by means of the following examples and Figure 1 

which shows the identification of immunoglobulins in an IGF-1 rich fraction. 

In the examples the following methods were used to analyse the products obtained. 



Test kits for the determination of TGF-p and IGF-1 are commercially available. Test kit used: 
Quantikine® for determination of human TGF-p from R&D Systems. 

TGF-B is determined using a quantitative sandwich enzyme immunoassay technique (ELISA). 
30 A monoclonal antibody specific for human TGF-B2 has been pre-coated onto a microplate. 
Human and bovine TGF-B are identical so that the antibody will detect the bovine form. 
Standards and samples are pipetted into the wells and any TGF-B present is bound by the 
immobilized antibody. Prior to this step, since the TGF-B in milk is present in a latent fonn, it 
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is first activated by an acid treatment to determine the total TGF-B concentration. This 
activation step is left out to determine the amount of active TGF-B. 

After washing away any unbound substances, an enzyme-linked polyclonal antibody specific 
5 for TGF-B2 is added to the wells. Following a wash to remove any unbound antibody-enzyme 
reagent, a substrate solution is added to the wells and colour develops in proportion to the 
amount of TGF-B2 bound in the initial step. The colour development is stopped and the 
intensity of the colour measured. 
TGF-B in samples is expressed as ng/g protein. 

10 

IGF-1: test kit used: IGF-1 ELISA DSL-10-2800 from Diagnostic Systems Laboratories, Inc. 
IGF-1 is also determined by an enzymatically amplified "two-step"sandwich-type 
immunoassay similar to TGF-B. Samples, controls and prediluted unknowns are incubated in 
microtitration wells which have been coated with anti-IGF-1 antibody. IGF-1 in milk can be 
15 bound to binding proteins, and therefore, an activation step using acid similar to TGF-B is 
used when determining total IGF-1 concentration. The amount of free IGF-1 is determined 
when the activation step is left out 
IGF-1 in samples is expressed as jig/g protein protein. 

20 Protein 

Protein in samples is determined with the Bradford method using Lactoferrin to make the 
standard curve. 

Example 1: Isolation of IGF-1, TGF-p and lactoperoxidase from milk 

25 An ion exchange chromatography (DEC) column having a diameter of 10cm was packed with 
1L of a strong cation exchanger (SP Sepharose Big Beads, Pharmacia). The column was 
preconditioned using a phosphate buffer (pH 6.5 0.025 M phosphate). The fat fraction of the 
milk was removed by means of centrifugation and 360L of the resulting skim milk was passed 
over the column at room temperature at a flow rate of 100BVH (Bed Volumes per Hour). The 

30 column was washed with 5L of a 0.1 0M NaCl pH6.5 solution. The adsorbed proteins were 
then fractionated by subsequently eluting the column with: 

a) 5L of a 0.24M NaCl solution, pH6.5 

b) 5L of a LOOM NaCl solution, pH6.5 
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Fraction a) contains predominantly Lactoperoxidase and is rich in IGF-1 and TGF-B. Fraction 

b) is rich in angiogenin and lactoferrin. According to the results, fraction a) contains 9 g 
protein, including 7 g LP, 200^g IGF-1 and lOOO^ig TGF-B. Then the eluted fraction a) is 

5 diluted 20 fold and loaded onto a column containing 0.5L Hydroxyapatite (Biorad ceramic 
HAP type I, 40jun). at 15BVH. The column is washed with a buffer containing 60mM 
phosphate pH 6.0. The adsorbed proteins were then fractionated by subsequently eluting the 
column with: 

c) 0. 15M phosphate pH 6.0 
10 d) 0.25M phosphate pH 6.0 

e) 0.50M phosphate pH 7.0 

Fraction c) contains lOO^ig IGF-1 (150[ig /g protein) and is low in TGF-B (lug TGF-B/g 
protein). Fraction d) contains 660^ig TGF-B (1000fig/g protein) and is low in IGF-1 (5\ig IGF- 
1/g protein). Fraction e) contains 7g LP (1200 Units/mg). 

15 

Example 2: Isolation of IGF-1, TGF-p and lactoperoxidase from cheese whey 

800 L microfiltered cheese whey were loaded onto 1L of SP Sepharose Big Beads at 
150BVH. After washing the column with 5L of a 0.1 0M NaCl pH6.5 solution. The adsorbed 
proteins were fractionated by subsequently eluting the column with: 
20 f) 5L of a 0.24M NaCl solution, pH6.5 
g) 5L of a LOOM NaCl solution, pH6.5 

Fraction f) contains predominantly Lactoperoxidase and is rich in IGF-1 and TGF-B. Fraction 

g) is rich in angiogenin and lactoferrin. According to the results, fraction f) contains 8 g 
protein, including 6 g LP, 170^ig IGF-1 and 150*ig TGF-B. Then the eluted fraction is diluted 

25 20 fold and charged onto a column containing 0.5L Hydroxyapatite (Biorad ceramic HAP 
type I, 40nm). at 15BVH. The column is washed with a buffer containing 60mM phosphate 
pH 6.0. The adsorbed proteins were then fractionated by subsequently eluting the column 
with: 

h) 0. 1 5M phosphate pH 6.0 
30 i) 0.25M phosphate pH 6.0 

j) 0.50M phosphate pH 7.0 
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Fraction h) contains 80ug IGF-1 (120ug /g protein) and is low in TGF-B (<lug TGF-B/g 
protein). Fraction i) contains lOOug TGF-B (600ug/g protein) and is low in IGF-1 (8ug IGF- 
1/g protein). Fraction j) contains 6.5g LP (1200 Units/mg). 

Example 3: Isolation of IGF-1, TGF-p and lactoperoxidase from mUk using different 
IEC elution conditions 

The purity of the IEC fractions can be further increased by eluting the column under more 
stringent conditions. 

Under identical conditions to those described in example 1, an IEC column was loaded with 
skim milk. The column was washed with a 5L of a 0.15M NaCl/lOmM ammomumacetate pH 
5.5 solution. The growth factor rich fraction was then eluted by passing 3.5L of a 0.28M 
NaCl/lOmM ammoniumacetate pH 5.5 solution over the column. 

Although the yield of growth factors and lactoperoxidase in this step is slightly lower, the 
specific activity of the growth factors present in this fraction is higher versus the fraction 
obtained with the conditions as described in example 1, i.e. 40ug IGF/g protein and 180ug 
TGF/g protein. 

Example 4: Isolation of IGF-1, TGF-p and lactoperoxidase from milk using different 
hydroxyapatite elution conditions 

The fractions bound on the hydroxyapatite column can also be separated using other elution 
conditions. 

Under identical conditions to those described in example 1, the IEC eluate was loaded on the 
hydroxyapatite column and the hydroxyapatite column was washed with a buffer containing 
0.12M NaCl/25mM phosphate pH7.0. The IGF-1 rich fraction was then eluted with a buffer 
containing 0.20M NaCl/25mM phosphate pH7.0 and thereafter the TGF-B rich fraction was 
obtained by eluting the column with a buffer containing 0.35M NaCl/25mM phosphate 
pH7.0. Then the lactoperoxidase was obtained by passing a solution containing 1M 
NaCl/25mM phosphate over the column. 

The IGF-1 rich fraction contained 80ug IGF-1 (120ug/g protein) and is low in TGF-B (3ug 
TGF-B/g protein). The TGF-B rich fraction contained 500ug TGF-B (1 lOOug/g protein) and is 
low in IGF-1 (lug/g protein). According to this method 6.5g LP was obtained. 
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Example 5: Identification of Immunoglobulins in IGF-1 rich fraction 

The product resulting from Example 1 was evaluated by SDS Page to identify and quantify 
immunoglobulins (see figure 1). A 15% polyacrylamide gel was run under reducing and 
denaturing conditions using Phastsystem equipment (Pharmacia). 
Lane 1: IEC fraction. 
Lane 2: bovine IgG. 

Lane 3: IGF-1 rich fraction. LP: Lactoperoxydase; IgH: heavy chain of IgG; IgL: light chain 
of IgG 

The protein band denoted RNase was identified by N-terminal sequencing. 

From the figure it can be seen that the IGF-1 rich fraction in lane 3 does not contain any LP. 
Based on the color intensities of the bands, the immunoglobulin concentration in this sample 
is between 30 and 50%. The other major protein component was identified as RNase. 

Example 6 : Determination of latent and active forms of growth factors 

Starting from milk , fractions were obtained after subsequent elutions over a canonic 
exchange and a hydroxyapatite column. These fractions were freezedried , solubilized in an 
appropriate buffer and then assayed with ELISA, essentially as described in the preceding 
text. 

Part of the sample was used as is and part was acidified according to the testkit instructions. 
Protein in the samples was determined with the Bradford assay using lactoferrin as the 
calibration protein. The IGF-1 enriched fraction contained as is 75 microgram IGF-1/ g 
protein and after acidification 175 microgram IGF-1/ g protein. This means that 43% of the 
total IGF-1 activity is scored as free IGF-1 and 57% of the total IGF-1 activity is bound to 
binding proteins. By analogy, the TGF-0 enriched fraction contained as is 7 microgram TGF- 
p7 g protein, whereas upon acidification 540 microgram TGF-p/ g protein was found. This 
demonstrates that almost 99% of TGF-0 was present in the latent form. 
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1 . Process for extracting transforming growth factor p (TGF-0) and insulin-like growth 
factor 1 (IGF-1) from a milk product, comprising the steps of 

a) recovering a basic fraction from the milk product by means of cationic exchange 
chromatography; 

b) passing the fraction obtained in step a) over a hydroxyapatite column; 

c) eluting the hydroxyapatite column with appropriate eluents in such a way as to obtain 
two separate fractions, these fractions being 

i) a fraction comprising IGF-1 in the substantial absence of TGF-0; 

ii) a fraction comprising TGF-p in the substantial absence of IGF- 1 



2. Process according to claim 1 , further comprising step 

d) eluting the hydroyapatite column with an appropriate eluent in such a way as to obtain 
iii) a fraction comprising lactoperoxidase. 

3 . Process according to claim 1 , wherein the eluent for obtaining fraction i) is a 
phosphate buffer having a pH of 5.5 to 7 and a phosphate concentration of 0.05 to 0.2 M and 
the eluent for obtaining fraction ii) is a phosphate buffer having a pH of 5.5 to 7 and a 
phosphate concentration of 0.2 to 0.3 M. 



4. Process according to claim 2 or 3, wherein the eluent for obtaining fraction iii) is a 
phosphate buffer having a pH of 5.5 to 8 and a phosphate concentration of 0.3 to 0.5 M. 

5. Process according to any of claims 1 to 4, wherein step a) is carried out by passing the 
milk product at a high surface velocity and a high liquid load through a column packed with 
the cationic exchange resin. 

6. Process according to any of claims 1 to 5, wherein the milk product is any mammalian 
milk, preferably milk from which fat has been removed. 



Process according to claim 6, wherein the milk product is cheese whey. 
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8. Product obtainable with the process according to any of claims 1 to 7, which contains 
TGF-0 in the substantial absence of IGF- 1. 

9. Product according to claim 8, wherein the ratio TGF-0 to IGF-1 is greater than 5, 
5 preferably greater than 50. 

10. Product according to claim 9, which contains more than 200 ug TGF-fJ per gram 
protein and less than 40 ug IGF-1 per gram protein. 

10 11. Product obtainable with the process according to any of claims 1 to 7 , which contains 
IGF-1 in the substantial absence of TGF-0. 

12. Product according to claim 1 1, wherein the ratio IGF-1 to TGF-0 is greater than 10, 
preferably greater than 1 00. 

15 

13. Product according to claim 12, which contains more than 50 ug IGF-1 per gram 
protein and less than 1 0 ug TGF-0 per gram protein. 

14. Product obtainable with the process according to claim 2 or 4, which contains 
20 lactoperoxidase with an activity of at least 1 200 Units/mg. 

15. Product according to any of claims 8 to 13, containing immunoglobulins. 

16. Product according to claim 15, containing 30 to 50 % immunoglobulins on protein. 



25 



17. Product according to any of claims 8 to 13, containing binding factors for the growth 
factors, which can be released upon acidification. 



/ 



INTERNATI' 




jnattonalAppllcattonNo 

PCT/NL 99/00621 



^f^^^^^ A23Jl/2 ° 



ToOowed by dassAcaUa, symbols) 



According to tme mationaJ Patent 

*SS==^ 



-Oicunentatioo searched oil*. Uum minimum 



— ^"S^rtent that such documents 

documentation to the extern o 



Electronic data t 



-international search Iodine ol Jata 



^^Sc^search tern* used. 



column 1. Jine 3-5 _ co i U mn 3, line 7 

" line 13 -It, 3' Una 1 

line 47 -column 4, line l 
line 54 -colum n 5 1 ine lb.* 
line 5-27; claims 1,9, lu 



column 2, 
column 3, 
column 4, 
column 6, 



RelevanttodaimNo, 

1-17 



cited in the application 
claims 1-3,7 



1-7 



^ Special c ategories 5 cited dc^n^ " 

. E . ; a r^r-^— t - 

filing date on DiioritV claim(s) or 

V document wNch ™Yj^£^teaOTte ot anolner 
^^^SleaTcnTas specified) 

V dtrU^^^^usa. e^fiono, 

o,,,,, means international King date but 

• p - ^^n^^y g"a,med 

^e^o, fi»«emafiona, search 



Paten, tamily members are listed in annex. 



invention claimed invention 

•X- document otparfc^^^^'Se^sidered to 

involve an inventive step «™> ^.med invention 

s^cSS^^*^ 108 pereo °* 1 ^ 

^^o^samepatenttamay 
"Date 0. malting o. me mtemaUM .a,, deepen 



31 May 2000 



I Name and PS. 5818 Patenfiaan 2 

^^oTaKo.T'^eSlepon,. 



19/06/2000 

Authorized officer 

Tallgren, A 



Form 



PCT/1SA/210 (second shwt) 



1992) 



INTERNATION 



SEARCH REPORT 

imonnattoo on patent family n 



Patent document 
cited in search report 



Publication 
date 



EP 0869134 



07-10-1998 



WO 9200014 A 



09-01-1992 



W0 9200994 A 23-01-1992 



EP 0335554 A 



04-10-1989 



JP 6279312 
EP 0556083 



04-10-1994 



18-08-1993 



motional Application No 

PCT/NL 99/00621 



Patent family 
member(s) 



NONE 



Publication 
date 



NL 


1005677 C 


29-09-1998 


AU 


4464699 A 


04-11-1999 


AU 


705166 B 


20-05-1999 


AU 


5965998 A 


15-10-1998 


JP 


11021299 A 


26-01-1999 


M7 
ML 


.ijUUol A 


29-07-1999 


us 




6010698 A 




04-01-2000 


FR 


2663816 A 


03-01-1992 


AT 


101969 T 


15-03-1994 


DE 


69101305 D 


07-04-1994 


DE 


69101305 T 


25-08-1994 


TP 

tr 


U<*o9oo4 A 


17-06-1992 


jp 


8007201 B 


29-01-1996 


jp 


5502946 T 


20-05-1993 


AU 


645589 B 


20-01-1994 


AU 


8207291 A 


04-02-1992 


CA 


2086681 A 


14-01-1992 


EP 


0545946 A 


16-06-1993 


NZ 


238890 A 


26-08-1994 


US 


5866418 A 


02-02-1999 


AT 


77937 T 


15-07-1992 


CA 


1325598 A 


28-12-1993 


DE 


68901992 D 


13-08-1992 


DE 


68901992 T 


18-02-1993 


GR 


3005864 T 


07-06-1993 


JP 


1287013 A 


17-11-1989 


JP 


1770969 C 


30-06-1993 


JP 


4060567 B 


28-09-1992 


US 


5037643 A 


06-08-1991 



JP 

AU 
AU 
NZ 
US 



5202098 A 
661090 B 

3205993 A 
245789 A 

5516675 A 



10-08-1993 

13- 07-1995 
05-08-1993 
26-07-1995 

14- 05-1996 



PA^NT COOPERATION TREAT" 



PCT/NL99/00621 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 

PTATQ 1 IMIQ n'AMCDinilC 
ClMlo-Umo V AlVltnlLIUb 

in its capacity as elected Office 


uaw oi mailing loay/montrt/yearj 

23 July 2001 (23.07.01) 


International application Na 

PCT/NL99/00621 [ 


Applicant's or agent* s file reference 
BO 42877 


International filing date (day/month/year) 

06 October 1999 (06.10.99) 


Priority date (day/month/year) 


Applicant 

KIVITS, Marinus, Gerardus , Cornells et al 





1 . The designated Office is hereby notified of its election made: 



in the demand filed with the International Preliminary Examining Authority on: 
04 May 2001 (04.05.01) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election Q<} was 

| I was not 

n a ? e ^Z? tHe expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20. Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Juan Cruz 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



NL9900621 



C- v for the Elected Office (EO/US) 

PATENT COOPERATION TREATY 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing {day/month/yea r) 
16 April 2002 (16.04.02) 



PCT/NL99/00621 
From the INTERNATIONAL BUREAU 



To: 



DE BRUIJN, Leendert C. 
Nederlandsch Octrooibureau 
Scheveningseweg 82 
P.O. Box 29720 
NL-2502 LS The Hague 
PAYS-BAS 



Applicant's or agents file reference 
BO 42877 



IMPORTANT NOTIFICATION 



International application No. 
PCT/NL99/00621 



International filing date (day/month/year) 
06 October 1999 (06.10.99) 





1. The following indications appeared on record concerning: 

X the applicant [_] the inventor | [ the agent Q the common representative 


Name and Address 

CAMPINA MELKUNIE B.V. 
P.O. Box 2100 
NL-5300 CC Zaltbommel 
Netherlands 


State of Nationality 
NL 


State of Residence 
NL 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
Q the person X the name Q the address Q the nationality Q the residence 


Name and Address 

CAMPINA B.V. 

P.O. Box 2100 

NL-5300 CC Zaltbommel 

Netherlands 


State of Nationality 
NL 


State of Residence 
NL 


Telephone No. 






Facsimile No. 




Teleprinter No. 


3. Further observations, if necessary: 




4. A copy of this notification has been sent to: 

0 the receiving 0ffice □ the designated Offices concerned 

1 I the International Searching Authority [x] the elected Offices concerned 
| | the International Preliminary Examining Authority [ j other: 


The International Bureau of WIPO 
34, chemin des Cotombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (4122) 740.14.35 


Authorized officer 

Peter WIMMER 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



004790800 



C- v for the Elected Office (EO/US) 

PATENT COOPERATION TREATY 



PCT/NL99/00621 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
16 April 2002 (16.04.02) 



From the INTERNATIONAL BUREAU 



To: 



DE BRUIJN, Leendert C. 
Nederlandsch Octrooibureau 
Scheveningseweg 82 
P.O. Box 29720 
NL-2502 LS The Hague 
PAYS-BAS 



Applicant's or agent's file reference 
BO 42877 



IMPORTANT NOTIFICATION 



International application No. 

PCT/NL99/00621 



International filing date (day/month/year) 
06 October 1999 (06.10.99) 



1. The following indications appeared on record concerning: 
the applicant 



the inventor Q the agent Q the common representative 



Name and Address 

MALLEE, Leonard, Franciscus 
Artillerieweg 11 
NL-5403 PB Uden 
Netherlands 



State of Nationality 
NL 



Telephone No. 



State of Residence 
NL 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
I— I th *P ers °" □ the name [x] the address Q the nationality Q the residence 



Name and Address 

MALLEE, Leonard, Franciscus 
Bloemstraat 21 
NL-3581 WC Utrecht 
Netherlands 



State of Nationality 
NL 



Telephone No. 



State of Residence 
NL 



Facsimile No. 



Teleprinter No. 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
| X| the receiving Office 
| 3 tne International Searching Authority 
| | the International Preliminary Examining Authority 



| | the designated Offices concerned 
fx] the elected Offices concerned 
| | other: 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Peter WIMMER 

Telephone No.: (41-22)338.83.38 



Form PCT/IB/306 (March 1994) 



004790801 



US 1008999503P1 




Creation date: 09-12-2003 

Indexing Officer: SWOLDEYSUS - SAMUEL WOLDEYSUS 
Team: OIPEBackFilelndexing 
Dossier: 10089995 



Legal Date: 07-25-2002 



No. 


Doccode 




1 


BIB 


1 


2 


LET. 


3 



Total number of pages: 4 



Remarks: 

Order of re-scan issued on 



Page 1 



